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ABSTRACT

Azathioprine is an immunomodulator commonly used in renal transplant recipients and to treat lupus
erythematous, and inflammatory bowel disease, and as second-line therapy in cases of rheumatoid arthritis.
Here, we present a case of non-segmental vitiligo treated with low-dose azathioprine developing life-threatening
pancytopenia with febrile neutropenia and trephine biopsy-proven drug-induced myelosuppression. The
patient needed broad-spectrum antibiotics and granulocyte colony-stimulating factor (G-CSF) support with
intermittent transfusion of blood products to completely recover from myelosuppression. It took almost a month
for the patient to completely recover from the cytotoxicity caused by azathioprine. Interestingly, the patient had
normal thiopurine methyl transferase (TPMT) activity and wild-type TPMT allele. We tried to outline how
these types of patients can be managed and to emphasize the need for continuous monitoring of blood counts
in patients receiving azathioprine to prevent life-threatening cytopenia even with normal TPMT activity and
wild-type TPMT allele.
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INTRODUCTION

Azathioprine is an immunomodulator or a steroid-sparing agent used in various autoimmune
disorders and its role has been popularized in vitiligo as well.) Azathioprine is used for the
treatment of cytopenia; however, anecdotal reports exist for myelosuppression caused by the
same rare event. Our case was found to develop severe myelosuppression following 4 months of
azathioprine therapy despite having normal thiopurine methyl transferase activity (TPMT) - a
key metabolizing enzyme of azathioprine.

CASE REPORT

A 27-year-old female with non-segmental vitiligo was treated by a dermatologist with 50 mg/
day oral azathioprine and 5 g/day oral betamethasone on 2 consecutive days per week. She
presented with fever, oral ulcer, dyspnea on exertion, and severe pallor 4 months later. No baseline
autoimmune workup was done as the patient had no other clinical features apart from vitiligo.

A complete hemogram revealed hemoglobin (Hb) of 3.5 gm/dl, total leukocyte count (TLC) of
2,300/cu.mm, absolute neutrophil count (ANC) of 164/cu.mm, and platelet count of 40,000/
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cumm. The liver function test showed mild elevation
of aspartate aminotransferase (39U/L) and Alanine
aminotransferase (72U/L). Azathioprine and steroid were
stopped. She was transfused with 2 units of packed red blood
cells immediately. A bone marrow aspiration and biopsy
were performed. Simultaneously, she was put on 300 mcg/12
hourly (body weight - 54 kg) granulocyte colony-stimulating
factor (G-CSF) and broad-spectrum antibiotic with
piperacillin and tazobactam and amikacin. Blood culture
after 48 h showed no growth. Bone marrow aspiration and
biopsy were done to investigate the cause of pancytopenia.
Aspirate smears are markedly hemodiluted with peripheral
blood; however, trephine biopsy was markedly hypocellular
with overall cellularity of <10% with interstitial prominence
of small mature lymphocytes and plasma cells [Figure 2]. TLC
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Figure 1: The clinical course of different hematological parameters
over 1 month.

Figure 2: Low-power view (H&E stain; 100x) of bone marrow
trephine biopsy shows hypocellular marrow with respect to age
and sex (a). The high-power (H&E stain; 400x) view shows the
interstitial prominence of lymphocytes and plasma cells (b).

started improving from the 3 day after initiating G-CSF with
falling platelet count and Hb. Packed red cell concentrates
and platelet concentrates were given to keep Hb >8.0 g/dl and
platelet count >20,000/cu.mm, respectively. A further blood
culture after 5 days showed growth of coagulase-negative
staphylococcus epidermidis. Antibiotics were changed to
meropenem and teicoplanin. The fever subsided after 4 days
and the antibiotics were continued for 15 days. G-CSF dose
was reduced to 300 mcg/day after ANC of more than 1000/
cu.mm was achieved after 10 days of initiating G-CSE. Finally,
G-CSF was stopped after 17 days. The patient was discharged
after 20 days after admission with a TLC of 2,460/cu.mm and
ANC of 615/cu. mm with Hb of 8.3 gm/dl and platelet count
of 46,000/cu.mm [Figure 1 and Table 1].

The patient was referred to a dermatologist for the treatment
of vitiligo and advised to use treatment regimens that do not
include azathioprine.

During the follow-up for next 4 months, the ANC, platelet
count, and Hb level were found to be sustaining at a normal
range without any further intervention.

TPMT genotyping was done 6 weeks after she was discharged
and, revealed a wild genotype with normal TPMT activity.

DISCUSSION

Azathioprine is rapidly and non-enzymatically converted
to 6-mercaptopurine. Then, 6-mercaptopurine is converted
to thiopurine nucleotide analogues, initially by the enzyme
hypoxanthine-guanine phosphoribosyltransferase and then
by multienzyme steps. These analogs are incorporated into
DNA. This mechanism is responsible for the cytotoxic action
of azathioprine.?

Azathioprine is metabolized by two different pathways,
predominantly by the TPMT and xanthine oxidase pathways.
Xanthine oxidase is absent in hematopoietic tissue and it
does not show any genetic polymorphism, whereas TPMT
shows genetic variability and several forms of variant alleles
in the general population with very low-level/complete
deficiency of the enzyme are seen in every 1 in 300 in the
western population.P!

Patients on azathioprine are to be closely monitored
regarding their hematological parameters at regular

Day Day Day Day Day
1 3 5 7 9 11
ANC (k/cu.mm) 0.168 0.135 015 0.2 0.9 1.7
PLT (10k/cu.mm) 4 2.9 2.9 4.2 2.5 2.6
Hb% (g/dl) 6.8 6.6 7.7 8 7 7.2

Day Day

Table 1: Different hematological parameters during 1 month of treatment.

Day Day Day Day Day Day Day Day
13 15 17 19 21 23 25 27 29
4.2 1.4 1.2 098 3 2.1 1.61 215 259

2.5 4 3 4.6 6.2 106 124 152 169
7 6.6 8.4 7.4 8.3 9.2 8.6 9.6 10.1

ANC: Absolute neutrophil count, PLT: Platelet
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intervals to identify impending crises arising from
myelosuppression.

Bone marrow suppression due to azathioprine was reported
to be 14-35% of the patients.! An Indian study has found the
chances of developing bone marrow suppression in patients
on azathioprine to be 14.3%."!

Mcgrath et al. described three phases of bone marrow
suppression in patients treated with azathioprine - the
stage of megaloblastic erythropoiesis, the stage of defective
myelopoiesis, and the stage of toxic myelopathy.[®

Leipold et al., showed that the patients with mutated TPMT
genotype are jeopardized by severe pancytopenia during
azathioprine therapy.

Ari et al. and Hadda et al. also advocated screening for
TPMT activity before commencing azathioprine therapy to
identify patients with an increased risk of developing severe
myelosuppression.”*!

As suggested by the previous studies, a study from China
showed that TPMT polymorphism is relatively rare in
the Asian population. Moreover, this study also identified
two other genetic polymorphisms. The nucleoside
diphosphate-linked moiety X motif 15 (NUDT15 [415C>T]
polymorphism) had a statistically significant correlation
between myelosuppression and mutated genotype
with homozygotes being more prone to develop severe
myelosuppression compared to heterozygotes for this
polymorphism. This study also included a patient developing
severe myelosuppression despite having a wild-type genotype
for all three genes implicated.!'"!

As azathioprine is a common immunomodulator and
commonly used in many autoimmune diseases, the rare
occurrence of life-threatening cytopenia in these patients
remains a possibility and should be treated aggressively
with broad-spectrum antibiotics and growth factor
support. Hb and platelet count should also be maintained
at the desired level with transfusion of blood products as
and when required. Frequent monitoring of blood counts
is of immense help to determine treatment decisions.
Moreover, as is seen in this case, it may take a substantial
time before the counts start recovering. The crux of our
case is despite having normal TPMT activity, our patient
life was endangered by severe cytopenia arising from
Grade B myelosuppression,!'!! which eventually required
long-standing G-CSF therapy for almost 3 weeks along
with broad-spectrum antibiotic prophylaxis and stringent
barrier nursing.

CONCLUSION

Although most of the reported cases of azathioprine-
induced myelosuppression were associated with deficient or

absent TPMT activity, our experience showed that severe
myelosuppression may occur even in patients with normal
TPMT activity. As recent studies suggest the role of NUDT15
polymorphism and myelosuppression, these patients may be
considered to be tested for this polymorphism also before
starting therapy. Moreover, we also recommend that close
and frequent monitoring of hematological parameters at
least fortnightly in the early period of long-term azathioprine
therapy is the best possible and cost-effective predictor of
impending bone marrow suppression compared to the huge
cost of long-term G-CSF and broad-spectrum antibiotic
therapy.
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